CHEMISTRY   IN   AMERICA
the bases, but that was premature. Genth and Gibbs laid the foundations on which later investigators have built an imposing structure.
In 1867 Gibbs published a paper upon atomicities or valences in which he developed the idea then vaguely held by others of residual affinities. He argued in favor of the quadrivalency of oxygen, and showed that on that supposition a molecule of water must be bivalent, and any chain of water molecules would be bivalent also. He then considered ammonia in the same way, with the two bonds of quinquivalent nitrogen unsatisfied. Ammonia, therefore, was weakly bivalent, and so, too, would be a chain of ammonia molecules. This conception he applied to the interpretation of the ammonia cobalt bases, and so, too, did Blomstrand two years later. If we consider theories of this kind not as finalities, but as attempts to express known relations in symbolic forms, we must admit that Gibbs' conception was useful, and served well for the time being. In the later papers by Gibbs, published in 1875, he made good use of his hypotheses, and described many more ammonia-cobalt compounds. Among them were the salts of an entirely new base, croceocobalt, in which two nitro-groups were present. In all, five distinct series were studied, their chlorides being represented, in modern notation, by the subjoined formulas:
Luteocobalt chloride ........Co(NH3)6Cl3
Eoseocobalt chloride  .......Co(NH3)5H2O.Cl3
Purpureocobalt.............Co(NH,)6C1.012
Xanthocobalt chloride.......Co(NH3)5N02.Cl2
Croceocobalt chloride.......Co(NH3),(NO2)2Cl.
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